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INTRODUCTION
The parasitic mite Varroa jacobsoni Oudemans is a harmful pest of the western honey bee, Apis mellifera L, worldwide. It parasitizes both adult and immature bees, but reproduction of the mites only occurs inside capped drone and worker brood cells (Ifantidis and Rosenkranz, 1988) . More adult offspring are produced in drone cells compared to worker cells (eg, Fuchs and Langenbach, 1989) . Therefore, one might expect that mites prefer drone brood over worker brood. Indeed, about 8 times more mites are generally found per cell in drone cells than in worker cells (eg, Fuchs, 1990; reviewed in Fries et al, 1994) . In addition, mites prefer drone larvae to worker larvae when given the choice in laboratory tests (Rosenkranz et al, 1984; Otten and Fuchs, 1988; Le Conte et al, 1989) .
Recently, Boot et al (1994a) showed that the rate of invasion into worker cells (number of mites that invade per day) depends on the ratio of worker brood cells to adult bees: the brood/bees ratio (number of brood cells capped per day and per kg of bees). The larger the brood/bees ratio, the higher the rate of invasion. This may be understood as follows. A mite has to be carried close to a brood cell by a bee before invasion occurs (Boot et al, 1994b) , and only some of the honey bees in a colony reside near a cell suitable for mite invasion. Therefore, the number of bees that bring a mite close enough to a brood cell may determine how many mites invade, and this number of bees will increase when there are more brood cells present per bee, ie a higher brood/bees ratio (Boot et al, 1994a) .
The higher number of mites found in drone cells compared to worker cells (Fuchs, 1990) (Ifantidis, 1988; Boot et al, 1992 
MATERIALS AND METHODS

Experimental set-up
The rate of invasion into drone cells was studied in the Netherlands in 6 colonies of the western honey bee, A mellifera. A similar set-up was used as in earlier experiments to determine the rate of invasion into worker cells (Boot et al, 1994a) .
The experimental colonies were moved to an isolated place, at least 1 km away from other bee colonies, to prevent exchange of mites between experimental and other bee colonies (Sakofski and Koeniger, 1988; Rademacher et al, 1989 ).
All brood was removed from the colonies and most of the mites that were already present on the bees were killed with 2 treatments of 20 ml 85% formic acid applied on pieces of cardboard (Wachendîrfer et al, 1985; Fries, 1989) . Ample honey and pollen stores were available in the experimental colonies.
Every day a comb with about 50 drone larvae was placed into the colonies. These drone larvae were 3-4 d old, dated according to the method of Boot and Calis (1991) . In the colonies that were used for brood dating, drone comb and worker comb were alternately offered for oviposition. When only drone comb was offered for oviposition, the queen started to lay worker eggs into the drone cells within a few days. In the experimental colonies, the queen was allowed to oviposit freely, and therefore combs with eggs had to be removed regularly to keep the colonies free of brood other than the 50 drone cells introduced daily. After 1 week, it was assumed that the bees in the experimental colonies had adapted to nurse the number of drone larvae introduced.
Subsequently, a group of mites was introduced by placing brood combs with emerging bees heavily infested by mites into the colonies. After 1-2 d, these combs were removed again. To monitor invasion of the mites that had been introduced in this way, the capping of the drone cells was monitored daily by placing transparent sheets over the brood area and by marking capped cells. After capping of the cells, the comb was removed from the colony, cells were opened, and the number of mites per cell was counted.
Invasion of mites into drone cells was monitored at intervals of 1 d during a period of 5-9 d. At the end, mites still on the bees were killed by two 1 ml applications of Perizin&reg; (Bayer; active ingredient: coumaphos) in 49 ml water. The dead mites, which had fallen through the gauze bottom of the hive into a drawer, were then counted.
After the second application of Perizin&reg; hardly any dead mites were found and it was assumed that all mites were killed. Subsequently, the actual size of the bee population (kg of bees) during the experiments was estimated by weighing the hive with the experimental colony and subtracting the weight of the hive and combs, after bee removal.
Statistical analysis
The rate of invasion into drone cells was assumed to depend on the number of mites present on the bees and the probability of invasion. The number of mites present on the bees at the beginning of each time interval was estimated by summing the mites found in all drone cells that were capped after that moment and the number of mites remaining on the bees at the end of the experiment. Subsequently, the probability of drone-cell invasion was calculated for each interval by dividing the number of mites found in drone cells that were capped in a certain interval by the estimate of mites on bees at the start of that interval. A logit link-function was used to model the probability of invasion, which was assumed to depend on the number of drone cells capped during a time interval per kg bees (brood/bees ratio) and the index of time (Boot et (Boot et al, 1994a) , using multiple regression on the probability of invasion, P t , whereas P t was assumed to depend on the brood/bees ratio (number of drone cells capped during 1 d per kg bees), and the time since introduction of the mites (table II) . The data of all experiments were used for statistical analysis. P t was positively correlated with the brood/bees ratio, whereas the time elapsed since the introduction of the mites had no effect on P t . Figure 1 shows the relationship found between the brood/bees ratio and the probability of invasion per day.
In case of equal brood/bees ratios, the rate of invasion into drone cells was much higher than that into worker cells (fig 2) . The relationships between the relative rate of invasion and the brood/bees ratio per day were described by: (Boot et al, 1994a) , the logit of P t was proportional to the brood/bees ratio (table II; fig 1) , although our data show a high variation in P t which may result from the strong manipulation of colonies before the experiments and the daily disturbance of colonies during the experiments. The probability for a mite to invade a drone cell was much higher than the probability of invading a worker cell. Part of this higher frequency of invasion may be due to the 2-3 times longer period of attractiveness of drone cells (Ifantidis, 1988; Boot et al, 1992 (Schulz et al, 1983; Rosenkranz and Engels, 1985 
